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(54) SHOCK ABSORBING FLOOR SPACER FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
floor spacer for an automobile for improving 
the comfort and impact safety with a lighter 
member. 

SOLUTION: In the shock absorbing floor 
spacer for the automobile, a cabin side is 
formed a flat surface with a rigid cellular 
plastics, laid on a floor surface forming a 
footing of a passenger's seat of the 
automobile or a front of the floor surface 
and the footing, the floor side is a rigid 
cellular plastic molded form of a honeycomb 
structure, a slit structure or a protruding 
structure, and a contact area with the floor 
on laying is not less than 1 0%, not larger than 60%. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The touch area to the floor line at the time of the interior-of-a- 
room side having formed the flat surface by the product made from hard 
foamed plastics laid the floor line or floor line which forms the step of the 
crew seat of an automobile, and ahead [ step ], and floor line sides being 
the hard foamed-plastics mold goods of honeycomb structure, slit 
structure, or projection structure, and laying is the floor spacer for impact 
absorptivity automobiles it is [ spacer ] 60% or less 10% or more. 
[Claim 2] After hard foamed plastics foam to a fizz thermoplastics particle 
primarily at a predetermined consistency, they fill up metal mold and are 
fabricated by heating of steam etc., and consistencies are 30 kg/mS. It is 
200 kg/mS above. Floor spacer for impact absorptivity automobiles 
according to claim 1 which are the following foaming articles. 
[Claim 3] The floor spacer for impact absorptivity automobiles according 
to claim 1 or 2 whose thickness of the field in which the rib of the 
honeycomb to the thickness of a floor spacer and a slit or the width of 
face of a projection forms an interior-of-a-room side 20% or less is 50% or 
less. 

[Claim 4] The floor spacer for impact absorptivity automobiles according 
to claim 1 to 3 from which the rib of the honeycomb and slit which form 
the floor line side of a floor spacer, or the configuration of a projection 
changes continuously or gradually to the thick direction of a spacer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the floor spacer laid 
around the floor line of all the seats of an automobile or a floor line, and a 
crew step. Furthermore, it is related with the floor spacer for automobiles 
made from hard foamed plastics aiming at protection of the crew to the 
impact generated out of in the car [ of reservation of the surface 
smoothness of a floor line and treading-in setting / reduction and in the 
car ] in detail. 
[0002] 

[Description of the Prior Art] although the cases where floor spacers 
made from hard foamed plastics, such as form polystyrene, are adopted as 
a member which can respond to the improvement in amenity of an 
automobile and communalization of a platform are increasing in number in 
recent years, these hard foamed plastics have the very lightweight weight 
per unit volume, metal mold shaping is possible for this, it excels in 
******, and the cost per unit volume is still cheaper — etc. — it is 
because it has the features. On the other hand, even if the amount of 
distortion which deforms in response to an impact becomes large, many 
urethane foam is adopted as the impact absorber to the impact generated 
out of automatic in the car, for example, the energy absorption material 
arranged inside Doat, as a material in which a stress rise has few features. 
Moreover, crew is asked for adding impact absorptivity ability to the 
member which gives a load for the purpose of the further improvement in 
the collision safety of an automobile at the time of a car-body-structure 



improvement or a collision. 
[0003] 

[Problem(s) to be Solved by the Invention] however, about the floor 
spacer, the technique for amenity and the improvement in insurance was 
not completed, and technical problems, such as property change by that it 
is not recyclable from being [ of the setting to a treading-through load ] a 
problem, that the stress rise over impact compression is large, and 
urethane being thermosetting plastic in urethane foam and water 
absorption being high, remained at form polystyrene mold goods. 
[0004] 

[Means for Solving the Problem] An interior-of-a-room side forms a flat 
surface by the product made from hard foamed plastics laid the floor line 
or floor line in which this invention forms the step of the crew seat of an 
automobile, and ahead [ step ], floor line sides are the hard foamed- 
plastics mold goods of honeycomb structure, slit structure, or projection 
structure, and the touch area to the floor line at the time of laying is 
related with the floor spacer for impact absorptivity automobiles which is 
60% or less 10% or more. After hard foamed plastics foam to a fizz 
thermoplastics particle primarily at a predetermined consistency, they fill 
up metal mold and are fabricated by heating of steam etc., and a 
consistency is three or more 30 kg/m200 kg/m3. It is desirable that they 
are the following foaming articles. It is desirable that the thickness of the 
field in which the rib of the honeycomb to the thickness of a floor spacer 
and a slit or the width efface of a projection forms an interior-of-a-room 
side 20% or less is 50% or less. It is desirable that the rib of the 
honeycomb and slit which form the floor line side of a floor spacer, or the 
configuration of a projection changes continuously or gradually to the 
thick direction of a spacer. 
[0005] 

[Embodiment of the Invention] After the quality of the material of the hard 
foamed plastics used for this invention is used as the thermoplastics for 
which a bridge is not constructed [ recyclable ] and foams to a fizz resin 
particle primarily at a predetermined consistency, its foaming article which 
fills up metal mold and is fabricated by heating of steam etc. is desirable. 
As such hard foamed plastics, although there are foaming polyolefines, 
such as polyethylene foam and polypropylene foam, etc., economical 
efficiency and the outstanding mold-goods physical properties to form 



polystyrene system plastics is desirable. There is foam, such as styrene / 
acrylonitrile resin which raised chemical resistance, and styrene / 
acrylonitrile / alpha-methyl-styrene resin which raised thermal resistance, 
etc. in form polystyrene system plastics. 

[0006] If the value of compressive strength and the consistency of hard 
foamed plastics which are needed are decided, easy count can determine 
the touch area with the floor line of the floor spacer which becomes this 
invention from the value of the compressive stress for which it asked from 
drawing showing the compressive stress of hard foamed plastics and the 
relation of a compressive strain as shown in drawing 1 . For example, 10% 
compressive strength needed is the consistency of hard foamed plastics 
at 0.15MPa(s) 33 kg/m3 It carries out. In this case, consistency 33 kg/m3 
The touch area which calculates the value of 10% compressive strength 
which can be set from their being 0.30MPa(s) from drawing 1 becomes 
0.15/0.30x100=50%. The touch area of the floor spacer which becomes 
this invention is determined in this way. The touch area to the floor line at 
the time of actually laying is made into 60% or less 10% or more in order to 
reconcile impact absorptivity ability and lightweight nature. If it may 
become impossible to satisfy lightweight nature and 60% is exceeded even 
if the consistency of the hard foamed plastics with which less than 1 0% 
requires a touch area is high and impact absorptivity ability is satisfying, 
although lightweight nature is satisfying, its compressive strength will be 
low, and desired impact absorptivity ability will no longer be demonstrated. 
[0007] The consistency of the hard foamed plastics used for this invention 
is easily determined by searching for the load concerning a floor spacer 
and asking from drawing showing compressive stress and the relation of 
compressive strain as show the consistency which shows the compressive 
strength which can bear this to drawing 1 . For example, when the heel 
(area 5x3=1 5cm2) of shoes costs 30kg of loads, compressive strength 
required for a floor spacer serves as 30/15=2 kg/cm2 **0.2MPa. In the 
floor line side of the floor spacer by this invention, required compressive 
strength becomes what **(ed) by the ratio of the touch area to a floor line 
from their being honeycomb structure, slit structure, or projection 
structure. For example, a touch area is 60%, and when loads are 0.2MPa(s) 
as mentioned above, reinforcement required for a floor spacer serves as 
0.2MPa/0.6=0.33MPa. 

[0008] The relation of the compressive stress and compressive strain in 



the static compression test of the styrene / acrylonitrile resin foam ( high 
bead GR by Hitachi Chemical Co., Ltd.) which is an example of the hard 
foamed plastics used for drawing 1 by this invention was shown. The 
consistencies to which a compression pressure is set to 0.3 or more MPas 
from drawing 1 when compressive strain are 10% are 33 kg/m3. It is shown 
that it is above. Although required reinforcement and a required 
consistency change with the proof-pressure load assumed and structures 
of a floor spacer in this invention, the consistency in the hard foamed- 
plastics material base is lightweight nature to coexistence and 30 kg/m3 
of impact absorptivity ability and treading-in-proof setting nature. Three 
or less 200 kg/m is above desirable. 

[0009] the configuration by the side of the floor line of the floor spacer 
which becomes this invention has the independent projection structure 
shown in honeycomb structure as shown in drawing 2 , the slit structure 
shown in drawing 3 , or drawing 4 — or it is put together and a function is 
achieved. The rib of the honeycomb to the thickness of the floor spacer 
which becomes this invention, and a slit, or 20% or less of the width of 
face of a projection is desirable. If an impact is added, as shown, for 
example in drawing 7 R> 7, the impact-absorbing section is easy to 
deform, when the honeycomb of hard foamed plastics, a slit, or the width 
of face of a projection was 20% or less at this time, compressive stress 
becomes low and an impact is added, although deformed, and can 
demonstrate sufficient impact absorptivity ability. Moreover, 50% or less of 
the thickness of the field which forms the interior-of-a-room side to the 
thickness of a floor spacer in this invention is desirable. The floor spacer 
of this invention has the thick part which will deform if the thickness of 
the field which forms an interior-of-a-room side is 50% or less, since a 
honeycomb, a slit, or a projection demonstrates high impact absorptivity 
ability by deforming like drawing 7 when an impact is added, and impact 
absorptivity ability becomes high. By this invention, higher impact 
absorptivity ability can also be demonstrated by changing continuously or 
gradually the rib of the honeycomb which forms the floor line side of a 
floor spacer, and a slit, or the configuration of a projection to the thick 
direction of a spacer, and changing compressive stress physically. 
[0010] When the floor spacer which becomes this invention aims at 
protecting crew only from the impact added from a pars basilaris ossis 
occipitalis, the appearance of a floor spacer serves as plate-like, as shown 



in drawing 2 -4, but when aiming at protecting crew from the impact added 
from anterior part or a flank, as shown in drawing 5 (a) and drawing 5 (b), it 
is good for a front face and a side face also as structure foamed plastics 
pushed out. In drawing, A shows an interior-of-a-room side, and B shows 
a floor line side. There is especially no limit in the configuration of a 
honeycomb, a slit, and a projection, usually, honeycomb structure — the 
swage block of forward six square shapes — although a ** is meant — 
this invention — setting — n — three or more n square shapes — 
circular or an ellipse form is sufficient. 

[0011] The effectiveness by structures which the hard foamed plastics 
itself have, such as buffer nature and a honeycomb, commits in 
multiplication the floor spacer which becomes this invention, and high 
impact absorptivity ability is demonstrated. The dynamic compressive 
strain of a hard foamed-plastics block and the relation of compressive 
stress are not related of the honeycomb structure which has the 
consistency which shows the same dynamic compressive load as the hard 
foamed plastics which have the honeycomb structure which becomes this 
invention at drawing 6 are shown, in the case of the latter, the distortion 
region which shows 0.6MPa is about 1 law among 15% - 60%, and what has 
the honeycomb structure which compressive stress is also increased 
gradually, and impact absorptivity ability receives falling with the 
increment in dynamic compressive strain, and becomes this invention has 
high impact absorptivity ability, and can mitigate the damage to crew. 
[0012] 

[Example] Although an example is shown below and this invention is 
further explained to a detail, it is not limited to these. 
(Specification of an example) Consistency 67 kg/m3 was made as fizz 
styrene by Hitachi Chemical Co., Ltd. / acrylonitrile resin the floor spacer 
which has the appearance shown in drawing 8 , and made from "the high 
bead OR" It produced with hard foamed plastics. The honeycomb 
structure on the rear face of a floor spacer presupposed that it is the 
same as that of drawing 2 . The dimension of the structure of a 
honeycomb is 5mm in the thickness of 50mm of a floor spacer, the 
epidermis thickness of 10mm, honeycomb height of 40mm, and rib width of 
face of a honeycomb, and the touch area of the rib of the floor line and 
honeycomb to the floor space laid is 36%. The voidage according [ the 
thickness / as opposed to the thickness (50mm) of 10% and a floor spacer 



in the width of face of the rib of a honeycomb to the thickness (50mm) of 
a floor spacer / of the field which forms an interior-of-a-room side ] to 
20% and honeycomb structure is 51.2%. 

[0013] (Property of an example) It is consistency 33 kg/m3 with the same 
material which does not have the honeycomb which serves as the same 
weight as a floor spacer in order to clarify effectiveness of this invention. 
It compared with the floor spacer made from foamed plastics. 
(T reading-in-proof setting) When it compressed 10 times by a unit of 10 
second, having covered the 30kg dead weight over the stainless steel 
round bar with a diameter of 1 2mm, the comparison article sank 8% to 
distortion of this invention article having been 1% or less. The result was 
shown in drawing 9 . 

(Impact absorptivity ability) It is based on JIS-Z0235 and an area of base 
is 2 70cm to mold goods. When free fall of the dead weight which is 4.5kg 
was carried out from height of 2.5m and the impact resistance value at 
that time was measured, the comparison article was set to 180G to this 
invention article being 90G. 
[0014] 

[Effect of the Invention] The floor spacer for automobiles which becomes 
this invention is a more nearly lightweight member, and it not only can 
improve amenity and impact safety, but it fits recycle. 
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